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(54) GLUCOSE DEHYDROGENASE HAVING PQQ AS PROSTHETIC GROUP AND ITS 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new glucose 
dehydrogenase producible in a mass at a low cost by 
gene recombination technique and useful for the 
determination of blood sugar level, etc. 
SOLUTION: This enzyme is (A) a protein composed of 
the amino acid sequence described by formula or (B) a 
protein composed of the amino acid sequence of formula 
provided that one or several amino acid sequences are 
deleted, substituted or added and having glucose 
dehydrogenase activity. The glucose dehydrogenase 
having PQQ as prosthetic group is produced by culturing 
a PQQ-producing transformed microorganism obtained 
by transforming a microorganism such as Pseudomonas 
aeruginosa with a recombinant vector integrated with a 
DNA fragment containing a gene coding for the enzyme. 



HM *id \ya Kii Leu Lro & £ i ixy I L» i.r.i l« ciy aib A.i 
l ?w in- ib 

L«U Utit "lr *ic ttis Thr A In All AJ[* LU Prn l^i llrr Frn .**■ 
20 sn 



Till Asv Thr A]» 5,x Ul GIB 1.W A«i As? Gly 397 Vm Thr KlB 

4TC 1^5 «o 

T-r 1*: Gh >jn 'r«: Hj Sfl Lrm i> IfS Fh« j"*' A*n iiJV 

47I> 47* *M 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 



http://www1 .ipdl jpo.go.jp/PA1 /result/det?il/main/wAAAa1 6234DA41 1 243949P1 Mm C./03/28 



"is Page Blank (uspto) 

This Page Blank (uspto) 



Searching PAJ 



2/2 ^— v 



the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



02/03/28 



Page Blank (uspto) 



(19)B#HftfW (JP) 



< i2 > & h & m (a) 



#[§§¥1 1-243949 

(43)£JHB spfifcll^(1999) 9^140 



(51) IntQ.' i^JIB^ 
C 1 2 N 9/04 
1/21 
9/96 

15/09 ZNA 
// (C 1 2 N 9/04 



F I 

C12N 9/04 D 
1/21 
9/96 

15/00 ZNA A 

m^eftx at:fcsro»34 ol & is h) &$kmizm< 





^HT10-50817 


(71) tHBSA 


000003160 










(22){iiHB 


¥j£lO*p(1998)3£3B 




^cEfl^KT&ifcKSSS 2 TB 2 S 8 ^ 






(72)|g^# 


fi"$S JAP 








s#»sstam*^ario«24^ xmran* 














(72)&9i# 
























(72) &mm 


nm fiA 








m#ss®mmwios24^ 



















(54) CS!W©«IW PQQ*»*^*iT»^3~X^tHayj-*Hi*J:tWE-OttaaFat 



(57) [Kftj] 

t Kn^t- fe?£r=J- Ki-Sjfie^-^tfDNAKK-*: 

fife. 



-1- 



1 

WTO (a) Sfctt (b) O^V^ff 
'&ft<5*>v«*K 

(b) r^y^E^J (a) k^-c, ibL<ri*«o 
*r-r 

2 ] E?'J« • EM## 1 fc«E*3 *l5 7 5 J 

m®3\ 5> * 5 * >v« * R-c *> 5 P Q Q £»C 4: 

lt»#*3] WTO (e) (f) <o#>v<*Jt 

(e) E5U* • E?«##3{ca5ttSKfcr 5 yREJiJA* 
£>ft3*>v^ff 

(f) (e) fc*5V^c\ HKliftSfl) 

E^ibft 9, Knyt-fffiM 

[ 4 ] E?US • 3 KlEtt S *t5 T 5 / 

S£E£iJ ^ 6 ft 5 * >v< mfcSPQQ SrttMca^lfc £ 

[M#*5l WTO (a) (b) <r>9is*91L 

( a ) etus • em## i tcisffisnfcr 5 smsim** 
e>ft5*>v^K 

(b) T^ySSE^'J (a) fc*5V^ lbL<tt»fia) 

r?;*E?i|^fc tt*feu< rattan Stwfcrs/S* 

E^bft 9, ^o^/i/a-^f t KpW- tffSttSr 
HBStS 6 ] B&im - E?iJS^ 1 U-Ett^ixar $ y 

[WMt*7] WTO (c) Sfctt (d). o^w^ff 

a- KtSlW. 

(c) B?« • EM##2lcEtt£nfc£XEM**fefc 

5DNA 

(d) ±B5 (c) oE^JtciiV^r, 1 t>L<l*SfrffloJ£ 
Halite* B*fcL<ttWja*itri3ij, *»o^3- 

£DNA 

s ] mm • E?U## 2 KE$c$*v£J£SE 
[»*«9l WTO (e) *fctt (f) <D9W$l 



(2) WRMFl 1 -2 4 3 9 4 9 

2 

t&5PQQS:I^Ri:t5^3-^rt Kp^ 

(e) E5»*-EW##3lcE«Sh,*:r5yWBOT34» 

(f) T5:yKE?lJ (e) K^T, it>L<t*$c<@o 

[!t#*l 0] E7UX • E*J#*3fcE«S*t*TS 

[M#Sl U WTO (g) £fcf* (h) <?>9>s<9 
S-efcSPQQii^Ktn^^-^rt Kb 

( g ) mm • E?ij#^§- 4 ice® $ jxfc*»EM*» b ft 

£DNA 

(h) . JbE (g) oEMfcfcv^c* UKUSfioS 
tV^SDNA 

[IS#*1 2] E5im-EM#-^4JCE!ttSn51fia 
E^WibftSDNASr^-rSPQQSrllt^^Seiri-S 

[SS*« 13] fit** 5-12 <DV^tlMcf£ML<D P 

[W**l 4] PQQti^RttS^a-^ 
7*fc Kayt-tfta- Ki-Sae^Sr'&tfDNAteffr 

•caai-e* srttwai: i-5is*«i 3E®o#&&;t 

[1M15] »#Si3*fclil4i:Efoftfti 
TPQQ4atBS:*i-««6t»Sr»Kte»Ufc 

l«l#Sl 6] PQQ«r*t^»T-lSi:-r5^3-^ 
rt Kn^t- g^Tf* h • ^/i^TiTTV 
(Acinetobacter ca icoacet icus ) tLOlTv^ 
h^^-./^vy^ (Acinetobacter baumannii ) 
40 5 f»#* 1 5 Ett<Z)»ft@feft. 

[Bf**l 7] PQQ**tB4r*-ra«*»36Ss/. ; L — 

(Pseudomonas ) JR4fctt:r i/* * — 
(Acinetobacter ) JRfcJRi-5»£«^&5M3fcJS 1 5 
E«0^«t[i5^ft: 0 

[»#Sl 8] PQQ4I««r*tSM«i*^a- 

K^e^^ • myu^f/U" (Pseudomonas aeruginosa) , c 
a— K^e-^-^ • 7/u^Uyir>-^ (Pseudomonas fluore 
scens ) * Va- K*t^ • ^ (Pseudomonas puti 
da) , 7^h^*--*^37-fef^*^ (Acinet 
50 obacter catcoaceticus ) ^ ^— • 
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(3) 

3 

V~ (Acinetobacter baumannii ) frbttZVt <fc 

K*-*"* • zf^V (Pseudomonas put i da) -Cfc5!S** 
1 7 gEttoJgffiEftft, 

[BS**2 0] PQQ±«ffifc*+5*±*M s 7'5/* 
h/*^^ — */uaTt? -f (Acinetobacter calc 
oaceticus ) bKltr^* h/^^--A^yi 
(Acinetobacter baumannii ) -Cfe^IS* 3 !! 7f2®<£> 

[19**12 1 ] PQQfcffifc^JSi-rS^A' 3 — * 
ft KDyt-*CT»tt^*S»'#*l 9£fcte2 0 

[tS**2 2] PQQSrffl^-f-Kfc-rS^^— ^ 
iS^^bPQQ^ffl^^^*t*^^ u = , -^^ t K 

(Acinetobacter ca I coacet i cus ) kLOSTv^ 
h^<^ ^ — - ^<^-^>-= (Acinetobacter baumannii ) 
**<B«£tt-e*>5»#*2 2Sa®(D^3-^f t K 

[iM2 4] PQQ^aiffiSr^r-rSttk**^^^- 
K^e-^-X (Pseudomonas ) IJfclj:7^ b^^^- 
(Acinetobacter ) JR|c«-r*»^«-C&5l«**2 3 

[TO** 2 5] P QQ4IffiS:tt5»4*3& J ^*- 
• m/u^r/-^ (Pseudomonas aeruginosa) > V 
K^e"t*^ • 7;utuyt^ (Pseudomonas liuore 
scens ) , t/a.— K^e:*-* • (Pseudomonas puti 

da) , 7i/^ ^ - * *;U37tf>f (Acinet 
obacter calcoacet icus ) * T >^ h'<? *~ - 
(Acinetobacter baumannii ) *) 

IB#*2 6] PQQ*e«B4r*-*-S!»^»* s 5/a- 40 
K^"^"^ • zf*?*? (Pseudomonas putida) -Cfc^M* 3 ! 

[IS#*2 7] PQQti«t*t5*t»* s 7^ 
h/<^^--^^37tf^^^ (Acinetobacter calc 
oaceticus ) 1 1<(*7^ h^^^— 

(Acinetobacter baumannii ) ^fe^S** 2 3 

[19**12 8] PQQ^fiB^^Mt-r^^^-^ 
ft Kny^-^^pJfgti'Cfe5SS* I S2 6*fcf*2 7 



1-243949 

[!9*f 2 9] PQQSrU^Riti^-^ 

[IS*93 0] */u^9AaJS*#-t-S»#l2 9 IB© 
<n#}V^— ;*f t Kny±— V<oSc3fe<b*ife. 
[SB** 3 1] GOOD<0«SSISa J P I PES, ME 

s, MOPS3&*bfta»J:9 3atf*tfcaw«"c*>aw* 

[IS**3 2] PQQ4r»4c^lRi:'*"5^= 1 -^ 

[H#*3 3] */ui/^A*s*#"*-*HI**3 2G«t 

[B*S3 41 GOOD<0«««a*P I PE Sx ME 
S, MOPS^b*4WJ:9atflxfcaa5«-e&5W* 
*3 2*fctt3 3^IBiR<0^3— t Kp^t-fe? 

[«fl»ff»4R«l 
[000 1] 

KttSW^/^^rt KD^t-S (£*T\ G 
DH*fc#3K KGDHSra- K-TSafi^ ISGD 

-CPQQ*«««r 3 firl"5«*» 
is»WE*Sixfc»KC*^ 

rifciSGDH^BiS**, GDH^«4^ 
[0 0 0 2] 

[ffi*«S«] GDHtt, 1 9 5 9fjMcy/i-£zi:-OJ. 
G. Hauge ^Jiot^jsiw^y yft^ftiftSSlRt t 
X?SUtito — PQQ (Pyrrolo Quinoiine Quin 
one ) ttK**#*«>«H^»**i: LT, 1 9 7 9¥ 

^ ; -^JK**»* J ?B»So7/u3-^»**» 
[0 0 0 3] rttb^BWc^SJttAXtt^a***:* 

i3±tfNAD«ffttBl**»*roJ:5fcSF«Krt;"C 

tcffifeT^ffl'C&SfcStvtV^S (fi&tiiS, Methods in 
Enzymol. ^8 9t, 2 0 (1 9 8 2)). 
[0 0 0 4] PQQfctt*$^«*1-S»*<&*T?*fc 
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5 

(cf^ffl-rS^ua — tf-^NAD (P) 
ttGDHirttttU *#fi6*W#W*att*V*£ 

[00 0 5] ±EPQQSr»^*it8GDH(0? 

(Acinetobacter ca Icoacet icus ) LMD79.41 (A.-M.CU 
ton-Jansenfb, J. Bacter iol. , 170, 2121 (19 
88) *5j;VMol. Gen. Genet. , 2 1 7, 4 3 0 (1 9 8 
9) ) „ y t T • a 5 (Escher ichiacol i ) (A. 

-M. CI eton-Jansent>, J. Bacteriol. , 1 7 2, 6 3 0 8 

(1 9 9 0) ) , iffls*J*<9&*-***"**/¥l/* (Gl 
uconobacter oxydans ) (Mo I. Gen. Gene t. , 2 2 9, 2 

0 6 (1 9 9 D) *-e«#Sixr335, *iBM-e0>» 

[0 0 0 6] 

^■SrttC»i:i-SJ»rt«l«M:PQQSrS*b*V^ 
&3WnfeivC*39, fcLPQQSrlfi^^lKiri-aGD 
H £ = - Ki"5 ite^WJt Srfi*ii A/T 6 ^ # — *C 

?>(Or#S!GDHtt^»e>PQQS:JDx.5w it- J: Offi 
te<0fc5*nffiGDHfc«*T*t&Xfc5as. 

[ 0 0 0 7 ] Biotechnot. Lett. , 16, 12, 1 

2 6 5 (1 9 9 4) ^li»fME»*]»»Sr««i-58R, 
#Jfi^PQQSrJDx.T?gttfiOS)5*afflGDHS:*ffi-r 

#fticfflv^S^B3iSfe5 0 Moi. Gen. Genet. , 2 

29, 206 (1991) MB:, ^uay/^^-.t 

[0 0 0 8] 

iiA/Tfc ia**.^ «c J: 0 P QQ4ffifl6Sr*i-S 
»*«S:»JHE*"r 5 w £ J: o T» 6itfc* JHE*» 
U BE«F*»A»fePQQ*»^^»?i:"J-S 
GDHSrKSt-rSdtJcJzoX, »GDH«rMt 



(4) OTB¥l 1 -24 3 9 4 9 

6 

[0 0 0 9] 1"*to*>, PQQSr«4c$^JS 
ir-TSGDHSr^- KI-aJtfi^Sr^tfDNAWJi-fcB 
ii^X*5aiftx.^^--ePQQ*Sffi4:*-f-5«^ 

5#JHE*»£**\ «F*L-C«f«4fc3a*6PQQ*r»Jc 

[0 0 10] *3BWtt, WTtf) (a) (b) <D? 

70 t Koyt-tftfci. 

(a) EM*-BJfl#*lKEtt*lxfcr5y»EM39» 

(b) TS/REfll (a) (C&^T, lfcL<B*ffltf> 

*56Ki*. E*J*-EM##lfcEttS;ftar5y>BHE 

^fe/ifi^^^KXfcSPQQSrllt^^Sliri-S 

20 [0 0 11] #*91H\ ^T(?D (e) Sfctt (f ) 

(e) Ewa-EM##3ice«*ttfcrs/»Ew*» 

<f) .T5>>REM (e).(Cjo^T, lt,U<tt*flO 
It 

Eyil*-EJU*#3KE«4ix5r5-/»E 
50 Jija* h £ * * R-efc 5 P Q Q S: ffi^^K i i~ 5 

[0 0 12] ^T<D (a) Sfctt (b) 

w^S-C&^PQQ&i^Rtta^^-^ 

(a) EOT«-EW#*Hw|E«SnfcT5y»EM** 

(b) T^y®E?tJ (a) fc*5V*-C\ lfcL<ttttffl<B 

r^yKEMis^ife, B*bL<»±ftJniSixfcT5y» 

**W»4, E0J*-Ejy#»lfcKtt£ix57 5yftE 

a. 

[0 0 13] *38W(4, l^To (c) (d) 

( c ) E?U& - E 2 lege® * Jtfcj£SE5W> 6 * 
a DN A 

50 (d) ±IS (c) OffiyiJle&v^ l t L< f^^cflScota 



7 

5DNA 

[0 0 141 *S5WJ4^ «f^) (e) (f ) 

(e) E?U* • eyiJ#-g-3^EttS^fcT5/ttE5»W» 

(f) T^/S£E?>J (e) M*5^T\ ltl<ttSfi«) 

*ISKf4. E5U* • EW#-&3*cSai»S*tST^ > &E 
bt£Z>* >'< # S"C fc 5 P Q Q SrW^iH^R 4: "t"£ 

So 

[0 0 15] *»WHu &T<D (g) (h) 

(g) EMS • E5»J#-&4^CittSix*:JfiaEyiJ^e>* 
SDN A 

(h) ±15 (g) (DEJWKis^T, ltKUSlBwtt 
TV^SDNA 

#§§9!(*. EM* • E5iJ**4^1EittSH6i££E5iI** 
*b * 5 D N A Sr *pr S P Q Q & *fi ^ US t i~ S ^ 3 

-^ft Koyt- K-rsae^fcSo 
[0016] *&wn, iiepQQ&ffl^^^-t*^ 

fSft*^^ ^-"CfcS 0 PQQ£ffiX# 
e-T"fe^tfDNAWJT"*S|a*ii**t, 4»oPQQ4IIB 

[0 0 1 7] *3BKtt* iE^fc**.^*— "ePQQ 

-5 0 #3B83B\ PQQ4r^^Sir-rS^u=3-^x 

* (Ac inetobacter ca Icoacet icus ) L < liTV^ h 
>^ (Ac inetobacter baumann i i ) & 

*-efcs±e#Kte»ffc-e*>a. ##whu pqq*i 

flfeS:Wi''5'tS5t^fe^v / ^— K***"* (Pseudomonas ) A 
*fcfc£T$A* ^ — (Ac inetobacter ) JRfcUR-^a 

w&m -e & s ±e»mE*# ■? fe 5 o 

[0 0 18] ^ISWte* PQQ^fiBSr^-r^lsa^^ 5 
K^-^*^. • / (Pseudomonas aeruginos 



(5) WH^l 1-243949 

a ) % 5/3.— K^e^"^ • ^/w^-lxyirx^ (Pseudomonas 
Muorescens ) , S/a— ■ (Pseudomon 

as putida) , Tf* h'<? * — • ^;^7tf^^ 
(Acinetobacter calcoacet icus ) , rc/*W<^^- 

• 9 (Acinetobacter baumannii ) Tb^^Sffif 

Wn, PQQ*att*r*-r5****«^»-K^^ • 
(Pseudomonas putida) "C&S±IBJ&Kte*fr-C 

70 h'<# • ^/u^T-fe^^ (Acinetobacter calc 
oaceticus ) t> L< XtTi/* h'<9 * — • '<9tis= 
(Acinetobacter baumannii ) -C'&S-hE^Rte&ft 

So 

[0 0 1 9] *5§K(4. PQQSrW^-T-ftt+S^/V/ 
ASrii&Jaii^/^Sift^^ * P Q Q£Bt££ 
20 X. ^fStt^ 6 P Q Q ^i^^^-K ^ t ^ - ^ 

[0O2O]*S5Wtt. PQQSrffl^ J f-K4:i"5^ 

(Acinetobacter ca I coacet i cus ) .t>L<te 
T^M^^-'^^^ 5 (Acinetobacter bauman 
nii ) SJfcottfttt-CfcaiE^^/Ha-^f* t Kny 

i"5?S^*36S*>3.— K^e-*"* (Pseudomonas ) 
50 7^h^^- (Acinetobacter ) JRI-JRi"5l££#> 

So 

[0 0 2 1] *J8HH:, PQQ^ffttSrfl-f-aiS**** 
K^e^*^ • /-^ (Pseudomonas aeruginos 

a) , K^e-J-x • ^yu^-i/y-ferv^ (Pseudomonas 

fluorescens ) > K^e^^ • (Pseudomon 

as putida) , T*/*Y*<9 9— • -toi^T^^r 

(Acinetobacter cslcoaceticus ).» 7^h^^^ w 

. s<$-v^~ (Acinetobacter baumannii ).£»?>#5P 

— g<Ol45S*ffi"C&5. *5IKJ4. PQQ^SHgSr**i- 
5Wt^4fc3ft s *>»— K^t"*"* • "^^^ (Pseudomonas putt 
da) ■CfcS±SB^3-^rt Knyt-fefoiS)t*S 

^ ^— • ^/w^Tirx-r (Acinetobacter ca 
Icoaceticus ) h L< »T->* h'<* • ^<9^^= 
(Acinetobacter baumannii ) "CfeS±E^^ = — 
t Knyt- tf<oa83fi*8fe"t?*>S. *5S5^f4. PQQ4 

50 "C*)5±E^/U3-^rt Kn^— tf^KJt**-C*> 
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(6) 
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So 

[0 0 2 2] #3g^fi, PQQ*ffiXft*mt-rZ>?/is 
3 — *7*fc Kn^t— tf*GOOD<oaafa$<OSSET^- 
SR^Kflk u -c a r t ^/^-^rt 

*jfe-C4>S„ #3§9!tt, GOOD<0tt««W*P I PE 
S, MES, MOP S^6*5WJ; 9 3BtflXfca««T 

So i0 
[0 0 2 3] *«Wf4, TQQ rS^A* 
3— .x-rt Ko^t- •tfSrGOOD'^lftlBfaittOSiETI- 

?R*5p 1 PES, ME S x MOP S*»e>*5l¥J: !3Stf 

[0 0 2 4] 20 
5GDH&3— K^4ae^&$tfDNA»tftt* GD 

-r-fyt?.*, 7^h^^-'^!>7>^ (Acinetobac 
ter baumannii ) , — K^-*"* - myu^y-^ (pseu 
domona sa e rug i nosa) , ix^.— K^e^^ • zf^V (Pseud 
omonas putida) , txa.— K^£-J*^ • "TVV"^ U yir 
(Pseudomonas fluorescens ) . ?'U=i J • ir 

(Agrobacter i umrad i obac ter ) , x^xl) t 
r-aU^ ^ u^v"— 7 • i-av^-yX (Klebsiella 
aerogenes) ^oflgrt^Sr^tf a: S 0 

7^* h/^* — • ✓<C'^>'=<0^»teGDHas#SL 
V\> 

[0 0 2 5] ttGDHSra— K-t-Sae^ttwixb^fil 
*± DttttlL"Ct>J:<, 4t<k*»i:*«t5il:t)-C 
SfeK* PCRi£c0#Jfflt-J;9* PQQSrffl^:^ 

[0 0 2 6] .±EG.DH*3- K-t-SiBe^i UT(4, 
#J;itf (a) EM* -EM##l^lBllB*tLfcT5 y» 

(b) 7 ^ S (a) fciai^T. lt>L<li«ffl<0 

r^y«E?»J^5fe, fi» i bL<w:WjDSnfcr5yK 

6. 50 



*SMffl¥l 1 -2 4 3 9 4 9 

70 

[0 0 2 7] Sfc, (e) EM*-Ej»J#^3tcEiR* 
ftTtT 5 /»EOT*»&*5*>v<*K«:=i- K-f 55te 
^ Sfctt (f) TSyKEJU (e) WSV^C. HL 

— tfJSSttfc*i-« * >v<* JtTfcS P QQ«r»^H=-« 

[0 0 2 8] Sfelc. (c) EOT*-EW##2ICC« 
Silfc*iEMa»&45DNA 4 Sfcte (d) ±B5 
(c) oE^J^*5V^T, 1 tL<tt*ffl©<fiSdS**, 

tfJStt**-^**^^ = - Kltl^DN 
A^foSo 

[0 0 2 9] Sbtc, (g) E^j*-E7i«-»4(cEtt 
ShfcifiSE?»^<i:5DNA, *fctt (h) -hfB 
(g) (OEJiJfc*3V^-C, lfcU<«*fl«)ttC*36S*jte* 

y*^*— tffiH4£*Ti-5* yv^RSra- KLtV^DN 

[0 0 3 0] #3BKK*3V*T\ GDHSra-KtSSe 

#Jx.fiTS/* h/<^ ■ ^/UnT-ferx^^^NCIBUSI 

«a*S:fflV^-CDNAS:«J»fLfcb<Oi:, y=T-*5S 
* - i: WD N A<Osp»*484fcttf+#*«B^*3V ^ 

tdna y if 9 g^w^s-fr-oa**.^* 

4Jii-4-5GDH«:=i — K-tsae^Sr^-t-sa^x.^ 

[0031] atv*-e, ±tafl**.^<* *-£«f£-r6'$ 

ff»U »35»^^-**&GDHSr3- 

I B 1 1 5 1 7 (D^fe^DNAIl, affW(-ttEJLTW <t 5 I- U 
[0 0 3 2] ttae-f-flt^«**«r«*tf 1-3 BfQtt 

roB*^5^y/na»^hy^A (sds) ^cq#es 

[0 0 3 3] ±I5^J: 5 (-L"C»fe*tfc»»«^bDN 



11 

/i/M^^nf7- tfteaiwis&sfitea^ y#* 

tt**fo*S r k ic <fc 9 5 n 5* 
[0 0 3 4] tt£*M»&5MB, SB^nfcDNA^»f 

Utf3 :i^S5o #*L< i^*-^ KB 

[0 0 3 5] * D-sy^t5Bf^^ * — J: LT«\ 

*S±»*«li:i-5»*fcHcLambda- ttIO , Lambda gtl 

p8R322, pUC19 . pBluescript ftlf*sfiH*SJx5. 
[0 0 3 6] ^n — — V;/<dKS, ±E«z>J:5)i-<^# — 

-BrJtSrtH:^^^^ &-f Lt>R»£ttDNA 
Bttttl*. »£4M3NAK#*^* — DNAK#i:«r 
T*fcixtf<fc<, «ltfJ»t»DNAijt©#*3|£«i:^ 
N A 'J *f — *f ottJB <fc 9 «*»D N A Wf k**** — 

DNAHfii-ttoafti^^^-tMts. jKhkusc 
DNA y ifSrfUJB ua**^* «rfWBW-5 i £ 
[0 0 3 7] ^D-=:y^fflt5giMi:lt 

*i*v\ -«ttic»4 % y tr • ^yvmio , ^> 
xUt7'3 y C600. x^x y tr • = y hbioi , 

x!)t7-35 JM109 , 315/31 y t T • = y 0H5 a&if 
[0 0 3 8] «3z«*«fcfttfe*.^<^*-«r»A-*-** 

[0039] ±ia^j;9(c»feaxfcJB«ilE*#"e&5» 

SH*#ilS-e»*Six5wi:^J:D. ^GD 
* — <D^A<^*^t-o^Tcoii^te, SWitaDNA 

GDHf^*rai»*c*ar5«**ft«*'r*xa 

<fcv\, #Jx.tf, *»]BH4^-*-Ka^<»W*«L-e* 
WU ^oGDHSr*j*-*-5»*»*:a»i-ixfIJ:v\ 
[0 0 4 0] ±H50^ffi(cJ: ^llbHtPQQSrl^ 



(7) 1-2 4 3 9 4 9 

72 

^Rt-t-aGDHafi^ttSEWtt,' Science , %2 
1 41, 1 2 0 5 (1 9 8 1) KIEttSixfc^**^ 

co J: o S ^7tS£E?iJ J: 0 L 
[0 0 4 1] ±B*>J:5teL-C, — *a*lS*ufcPQQ 
SrWiC^iSt-*-* G D HiBe-fSrftWi-saift*.^^ 
P Q QSMSrf t ^at^tctllf^ 5 

iffi&x^ * (a3£Ate, G D Hte^Srft»t5a 

* 6 BUR*** P G RffiK J: 9 G D H J&fi 

-IC t5 P QQt«B«:*t5«iS*©»Wl*tt, * 

[0 0 4 2] PQQ4S1fi*r#+a«4«i:U-C»4, * 
^-n/^^-y (Methylobacter turn) JR*0>**V — 
/i/Rfl:te*flW* T-feh-><^* — (Acetobacter ) 
frzi/;<##— (Gluconobacter ) Jgcog^g^ 77^ 
✓^^^yjrA (Flavobacterium) Va - Nt^ 

[0 0 4 3] K*^*JMlOB"Cra\ v'^.-K^^ 

/i^37tr^^^, h'<??~ * /<>>-r^3i 

50 [0 044] JLE«t«^T««"C# 5JBIftA.-<^ # — 
^LXfi, RSF1010 **(^-<^^-t i U<^i: j e^5iffil 

fcWffl^I*-C*>5. pKT240, pMMB243? (M. M. Ba 

gdasarian 6, Gene, 2 6 , 2 7 3 ( 1 9 8 3 ) ) , pC 
N40 , pCN60 * (C.C. Nieto b, Gene, 8 7, 14 5 

(1 9 9 0) ) ^pTS1137 *fr*tf5ii:as-C&3. * 
fc, pME290^ (Y. llohfe, Gene, 3 6, 2 7 (1 9 8 
5) ) „ pNHIK PNI20C (N. ltoh&, J.Biochem, 1 1 
0, 614 (1991)) fcfUffl-CS*o 
^0 [0 0 4 5] T*s* h/<^^— JRjRBat?li, pWM43 * 
(W.Minas 6> f Appf. Environ. Microbiol. , 5 9, 28 
0 7 (1 9 9 3)), pKT230, pWH1 266 ^ (M. Hunger 
ib, Gene, 87, 45 (1990)) &'<9 9<-k LT 

[0 0 4 6] »Jtte**-C*>5?B3ilS4*(0«r*«* 

[0 0 4 7] LT(4, tSai«a)#*Ka 

50 ^fflV^e 3 tiSt^^j£<ffiffl$^»6 0 K*«i:bTI± 



-7- 



13 

»ftflr«4«*^*Tfc*itfj:<, mini. 

mm. tr/nr^Bft^ttfflSix*. *fc, ft* 

tf, <<?h>* g#©:n:*;* % *if^>-*D7K^ 

[0 0 4 8] «F*ift«ttJB]W**U GDHft£Si--5 

5 0 #««NBtt:*fl=KJ:o-C**a*5a*, GDH** 

pHlil^f GDH*rfe*-f-5fl6H-Cig3i:aeHL 
»5dS, £?*L<f2pH6. 0-9. 0&flM)jfiH-0*> 

So 

[0 0 4 9] Jff*«?*<OGDHSrfeSi-5B«c4r-&tf# 

sacsot, GDH^js^fRcpicaFfei-aii^ 

U *fc, j^BJCjCfC. E DTA¥(0^r U — h^PJ&LK 
#SffittSJ4:8*PLTGDH*nr»{kL, *^S^LT 

[0 0 5 0] ±3B0J; 5tcb"C»bixfcGDH^»fR 
flB&fiE* Waitf* * y — ;k m^y — r-trhv^if 
K*f 38 *> 5 V M4 y/u 5ifi#J * if J: 5 4Vu 5i® , SS* ^ 

[0 0 5 1 ] ffilitf, t77T'^^ (Sephadex) ^/u 
.(77;^'>r/Wtf^) fcifJcJ:5yvi,J5iB, DE 
AEt7r n— ^CL-6B (7 r /u-e*>7V<-Y ^ ) , 
t^^-lr 77 * — j^CL-6B (7 7/^i/r^tf 

teu tS§C8<Sft (SDS-PAGE) O^^Kft 
[0 0 5 2] ±JE<Oi5^LT»b*tfc«f»#*ft % #i 



(8) 4*B8¥l 1 -2 4 3 9 4 9 

*ftur«a**sri:34«Frffit»*)a. *0)6& mum 
mtty ^tmrnnis h v ^smsmgo o d <ovm 

<0M:GOODiD«W}ft"C4>!K PIPES> 
ME S 1 1 < WtMO P SttlittWIiff 4 LV^ 

70 [0 0 5 3] *«^CDPQQftffi^^i:-rSGDHO 
-«tt, KTfc*+J:5*aft*ttttKft*-t-5. 

y 9 * h V+STEMm^S^l* 
SRStttiftSOlCKT (pH7. 5, 3 0»Wtoa) 
pHSc3fett:3. 5-8. 5 (2 5t, 16«I) 
3£iB?^ : ft 4 0*C 
£3S p H : 7 . 0 

: 5 0 0 0 0 

[0 0 5 4] #«5SIC*3V^ i^K^t^GDH 

[0 0 5 5] <Km> 

50mM PIPES l§fflf ?S ( p H 6 . 5) 
0. 2mM PMS 
0. 2mM NTB 
3 0. 6mM 

0. 1 9% h V b>X- 1 0 0 
[0 0 5 6] ±ffiK3K!B« 3 ml ft3 7^ 

"Ctt 5 0 . 1ml 0»«JS»ftiP*:, tt 

50 rl-T5^Fflf5^L, ^oa^SR^^^ l^Mfcfc^coR 

So ±EftftTl5>Pflfcl/2^mo 1 W^/uvtV 
ft&«i-5W**ftl»ffi (U) 
[0 0 5 7] 

40 fe*DNA4rfto>*ft-e»||tLfc. I^»100ml 
(DLBi^Mi-C3 0°Cs -BftlBi: 5»«Lfc«, jai^HI 
(8 0 0 0 rp-rn, 1 0»B) t-cfci9«mb^ 0 2 0% 

->^-t xj—*^ s omMhv x/mmmmm (ph 

7. 6) , ImM EDTA^fcMSmllCli 

lm 1 <nzfu^4-r— *£YMWL (lOOmg/m 
1) ft^O^rS?^, 3 0»BMU ftV^, 1ml 

[0 0 5 8] iaESffifc^Efto^on^u-A - :7m y — 
50 ( 1 : 1 ) ftAPx., »#»£U 1 0 0 0 0 r p 



75 

^/ttftttlBtt (pH8. 0 ;WT> TEittE+5) 

^y-yuSriP^-C, ±K#*-CW#DNA*$M«IU 2 
m 1 OTEt«Lfc c 
[0 0 5 9] mm&l2 : 
ttGDH£=>- Ki"« ae**-£#-f5DNA«#&tf 
ttDNA«#**i-5ttifejt'<* *-<OJWl 
»S«l-e#fcDNA5/i g4r«!lH#*Sau3AI 
ttSl) T?SMMHIPU 2 k b pfit±<D«frfcLfc«* 8a 
fflHI (JCj^ttaiK) X-gJSrLfcpBluescript KSW 1 /i 
g£T4 DNAJ*-* (JKHttSS) l*tttl6 
°C. 1 6fiFWSJSS-fr, DNA£ri£3£L*: 0 ^*SL^D 

mm) ^m^^xmn^i^tio ^/hl^dnai ^ g^ 

[0 0 6 0] &V>X, Hfctltans — (4 5 0 g/m 
lTV^y yt^SLBStt-eSOt, 2 4BWMF 

Wpr»ttGDHJgtt«r»SL*:. *<OJS*, l^PQ 
QSrW*^tti:i-aGbH*fi*feSr*UlL*:. KM** 
Ki^»8kbp^ffiADNA^ 

[0 0 6 1 ] KDNA5 /i g frflPJiS&aiMbol 

tr*V\ ■5TSttGDHae j F-*'&tf*Sttl. 9kb(^ 
W«-Sr»OIUUfc. ^$11 LtDNAt EcoRV ORftftR 
JB) X l «J»fUfcpBluescriptKS(+) l/igtSrT4 D 
NAy 1S— if llfitl 6<t, 16«FBRBSt DN 
ASriSSgUfc. StSLfcDNAlix^!) t7 • = y JM 

^ixfcann-^icGDHjtfi^^Wi-a^^^^ KSr 
*T-f-3=ici=— SrjittJU SS^^S KSrpPGH2 

[00 6 2] 2?ffi#! 3 : ttSB?IJ<Dft£ 
P PGH2 <^ADNArr#lCo^T#fefct£v\ ry-> 

ttfcHSlV - fr>'ists? • h (Radioactive Sequ 
encing Kit) (JKtfttftRK) fcffl^-C*tt£EJUS:SW£L 

^.SeSfiO^tlift 5 2 8 0 0 T?fe>9 , Tv^h^ 
. ^yU3Tir*r^^^NCIB11517 ©GDHO^i 

[0 0 6 3] 3£JS#]4 : 7*>-* h'^*- - 
JCM6841 (0^rSttGDH<?DttSEyiJ<Z)J5fcS 



(9) <frffl¥l 1 -24 3 9 4 9 

16 

Ti/* • >*C^V=JCM684i ^MDNA 

tt6^ttGDH4:n- K"t-a3»fiiF-Sr*#"faDN 
AW^-atlWDN AWr^-«r#-#-aa»*^<* ^-(OlSffli 
fc38*«2*H«te**U ft 7 K b p co*SA#rJi-£r# 
i"-5pPGH6 4rfe^Lfc 0 ft:/?** K«fc 9 GDHSr^ — 
K*-£»e^**#^5DNA»tf&*&tf4 k b(DDN 
A«tf*tti6lcJ:»K -fry^n-s^LTpPGH? $rfi? 

/0 [0 0 6 4] pPGH7 <E>#AD N ABffr fco^T3f 

(Radioactive Sequencing Kit) <3K#»»H) SrJBv^ 

ri£SEJ'J^*^L^ 0 *SLfc«aEyy*5j:tfrs/ 

«EMHtEyi»»3j8j:V4lC*i-ii9Tfc5. 

liEMA^^tobixaaeKo^-T-attjiss 3 0 0 ox* 

[0 0 6 5] £5tt0!5 : 

^i£0ij3-C#7t^7^? KDNA5/* g SrfflKBWiBamH 
I 33j;tfXhol ORffiKStfi) "eaWfLT, GDHite^- 
«r*tf«Sl. 9KbO»f^S:^tpDNAS:*«Lfc. 
^BUfcDNAfcBamHI *5J: Whol"T?SJ»f LfcpTS1 137 
4rlMg^T4 DNAy € 1 1 6°C, 1 
6fiFWRlCS-&, DNASrffi^tfco iiJBLfcDNAtt 

xi/x y t r • 3 yoH5 a^ay^fy b-tr/uSrfliv^T 

JBKte*Srtxofc. Sbftfcan^-tKGDHlfi? 

50 * 5: K*pGLD3 i L^ 0 

[0 0 6 6] : Tis* Y^t 

^1E«3-C»fc^9^ 5 KDNASju g ^©J[SS?|gMbo I 
I (X#«MK) -CSJWrLT, GDHJte?-Sr*tr*S 
1. 9Kb<0»^**tf"DNA**IIILfc. «LfcD 
N AirMsc I (XffttfltlSl) Tf9J» UfcpWHI 266 Sr 1 g 
t4:T4 DNAy ^-if 1 W^l 6*C, 16^Pa1S: 
DNASra^gLfc. SaSLfcDNAIiJ:^* y 

vo ^tTo7^ 0 *se>jh,fc=3P=— ^(cGDHae^-sr^-rs 
[0067] it«« i : a: y t r • ^ y s^ffligm 
i (jmtumm x^rru-c, GDHae^t^tfft* 

1. SKb^K^^-atfDNASrmffiUfc. *ffllLfcD 
NAirEcoRV X^Ottff LfcpBI uescr i pt KS (!) 
T4 DNAy fcflWSXl 6°C, 16«PWRrt:S 
50 it, DNASrilSLfco ^LfcDNA(ixi/x y t 7 



(10) 

17 

* * K**i-5 = n=— SrjLfflU K&pGLD 
5 iMLfc, 

[0 0 6 8] Jfc«ffil2 : y t7 • y JM109 /pG 

LOS ^ej^PQQSrl^K^t^GDH^SS 
Terrific broth 5 0 0 m 1 & 2 L 77.x => S-^ffi U 1 

ffiffi5i®Lfc5 Omg/ml T^lf^y VO. 5ml* 
aifc 0 SE»tttLB«f*Tf6, 3 0U 2 4«Fffl J0 
jgi ^i$«Lfc^i/^y t7 • aJ JM109 /pPGLD5<£>J# 
*«5ml4:««U 3 7^-0 2 4«miiA«l^F*U 
fc„ »*i|*TWFOGDHSttttiBO. 34U/mltk, 
ofc 0 JSttSljaKSKfcl O/imo 1 WPQQSrft 

ftltt. Si4ffl!l*i-5 t 1 2 0 U/m 1 -Cfcofc. 
[0 0 6 9] mmt7 : PQQ^eUBSrff-f SttfettO 

S/^ — K^"*"* • 7^^3493 (?&XW3F 1 2 2 9 8 
#) ^LBGi^ilfe (LBJ£Jfi+0. 3%^y-fen— /p) 

16 R*HUSF« U ai^Rt ( 1 2 0 0 0 r p 20 

fc 3 0 OmMVa-^ n — ^Sr-g-tf 5mM K- !i 
aWffi (pH7. 0) 8ml SrlP*.,- «**H»Lfc. 
W£ig'fr#« (l 2 0 0 0 r prru 1 0#Bfl) 9B 
ftSrEUfcU 1 0)®^^^ Lfc 3 0 0 mMVa-^ u 
— *4r&tr5mM K- U V«R«« (p H 7. 0) 
0. 4ml?:iDx., I^Mtfc 0 
[0 0 7 0] S»»»«KlBfi«!l5-e»fc^7^S KDN 
A (pGL03 ) 0. mu^ 7 NnzK — U — -> 

aVjfetiliOJeKilg^Lfc. 5 0 /* g/m 1 * 

[0 0 7 1] mfflz, _hHSpGLD3 ^fflV^T, 

• 7"^TN1126«* fa- K*-*-* • rc/u^y-tf-PA 
01162 fa — K*-*-;* • 7/u^-Us/-fe>-^IF01 2568 

[0 0 7 2] 4*:, r^h^^-'^artf-f 
;fr;*NCIBn517 &LB*%^3 0«tU 16B*IW£*U 
j&foftm (1 2 0 0 0 r piru 1 0 #W) l-i 9 40 

SrBJILfc.. SflEatM (1 2 0 0 0 r pm, 10& 
ffl) lcJ;&Hfc«:EIiKU KBfflc i o%^» -feo-^ 
0. 4 m 1 Srftlx., fflfrSrffiHBUfco 
[0 0 7 3] 50/tl fc^lfefll 6 -e»fc:/5* 

S KDNA (pGL04 ) 0. 5 ^ g 4r*P;i* hnsjf . 

5 0/i g/m 1 &4A/KLB#»fc£WLfc=o:^J; 
9, PQQSrW^^Siii-a^rffiMtGDHStt**-*- 



1 -2 4 3 9 4 9 

/S 

[0 0 7 4] mmms :»e>4xfc»WE*ff»cJ:4GD 

/UaT-fe-^-f #*NCIB11517 SrTerrific brothSOml 
(1. 2%7jf y^h>-, 2. 4%S#S^**, 0. 4 
%NaCU 1 7 mMKHz POi > 7 2 mM Kz H 
PO« , pH7. 0) -C30^ 2 4«rTfl»*U iSi* 
(1 2 0 0 0 rpm, 3»W) Ki«fc 9iB#*:lSJRL, 
fc Q »4rlmMWCaCh 4r^*f5 0mMhy 
*/£«»««* pH7. 5CB«& 9® 
#£?&#Lrt: 0 (l 2 0 0 0 rpiru 5$HH) 

fc*oT«ft«S*:Bft*Lfc* filMCffifrMHtt* GD 

[0 0 7 5] HJS0J9 : i/a-H*** • ^^TE3493 
/pGLD3 «»bOPQQS:*t*iM-«i:'r8GDH<D*l56 
Terrific broth 5 O 0 m 1 & 2 L 77* = 1 
2 1U 1 5 5>ra^--h^U-^SrfTV\ 9J& 
iI5ILt5 0mg/mUh^bW'>yO. 5 
ml*i*iDU7to »#lftJCLBi»*"C^«), 3 0t, 2 
4 R»|R|« £ 5*^ Ufc*lfc« 7 

* • ^^TE3493/pGL03 5 m 1 *^®L, 3 

Sttf4ft4 5 U/m 1 T*feofc 0 
[0 0 7 6] ±E«#Sria^llllCTSMB 2 0 mM 

y ^ttttffffi. p h 7 . o \mm Lfc Q sg®fr®ffl?s* 

5 (77^*>7^tf^) (-i^y 
/^sa-r-^) ^ 7i^;ut7rn-^ (77/^^/7^ 

[0 0 7 7] ±|E(0*SfeliJ:5»bftfcGDH«ia»4« 
^*®J (SDS-PAGE) fc|W5lf]£— 0/<vK&* 
L, ^(DlgWttiSttttjB 2 1 0 0 U/m g - ? 

[0 0 7 8] CITK, ±C*fefcJ;9W6,ixfcPQQ«r 

»*^*i:t5GDHa)ttlt*r*to 

f^ffl : D-^/U=i-^ 4- AXm^SSff 5 ~ 
/ 5 ^ h >-+3t5cS!«-?-.a»»: 

fR*Si4:»5 0°Ci^T (pH7. 5, 3 0»S) 

pHgc^i4:3. 5-8. 5 (2 5°C, 16^P«I) 

^3S?Ha:^4 0 c C 

Si® p H : 7 . 0 

^fi : 5 0 0 0 0 
[0 0 7 9] ±EH#*»'b#«fcT*MU 2 0mM 
y^»»af» (pH7. 0) lc?g^tfc 0 tttt#IB»«ft 



-10- 



(11) 



ftffl¥-l 1-2 4 3 9 4 9 
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[0 0 8 0] **j£lcj;f9^6tbfcGDH^p D Ql*mm»: 
Sa (SDS-PAGE) <0/<>"K«:*U 

/c 0 ^(0*** ImMWC a C 1 2 *Sitfl 0/imol 



20 



70 



[0 0 8 1 ] HljB0gi 0 : GDH^ft 
ImMOCaCh *3<fctfBSA (GDH1. OSfiSP 

»K«9flE)GDHS:*IS«ftUfc«» 37°C\z&V%G 
DH?SttO»#tt*rai«bfc 0 2 
[0 0 8 2] 



[0 0 8 3] 





Sft&StS (U/ffll) 


P. putida TB3493/pCL03 


4 3 


P. putida TN1126/pGLD3 


2 6 


P. aeruginosa PAOl i62/pGLD3 


3 0 


P. f luorescens IF012568/pGlD3 


2 7 


A. calcoacet icus NC IB1 1517/pGLD4 


2 2 


B. col i JM109/pGLD5 (Jfc«« Z ) 


0.23 


A. calcoacet icus NICB11517 


1 . 6 



*3#f£ 1 m 1 %tz*)<0&&ft& 

30 [»2] 









3 7 a C. 3 BH 


h'JxM, pH7. 5 


9 8. 6 


3 8. 8 


PIPES. dHB. 5 


9 9. 8 


t 0 1 .0 


ME S, d H 6 . 5 


10 2. 0 


9 9. 6 


MO PS. p H 6 . 5 


9 9. 2 


5 2. 4 


HEPES, pH7. 0 


10 1. 0 


2 8. 3 



[0 0 8 4] &£ — t^*— ^ssffl-raafi^x^awm:!), p 
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(12) 



1-243949 

22 



[0 0 8 5] 

[em*] 



Wos^- : HUM* 

em*>«b : me® 

sag 

4*4 : 7V* • *^a7tf (Ac in 

etobacter caicoacet icus ) 
^:NCIB11517 



EM*-?- : 1 
E#lG>ft£ : 4 8 0 
EM<0l! :7^K 



EM 



Met Asn Lys His Leu Leu Ala Lys He Thr Leu Leu Qly Ala Ala Gin 

15 10 15 

Leu Phe Thr Ph e His Thr Ala Phe Ala Asp Me Pro Leu Thr Pro Ala 

20 25 30 

Gin Phe Ala Lys Ala Lys Thr Glu Asn Phe Asp Lys Lys Val lie Leu 

35 40 • 45 

Ser Asn Leu Asn Lys Pro His Ala Leu Leu Trp Gly Pro Asp Asn Gin 

50 55 . 60 

lie Trp Leu Thr Glu Arg Ala Thr Gly Lys Me Leu Arg Val Asn Pro 
65 70 75 80 

Val Ser Gly Ser Ala Lys Thr Val Phe Gin Val Pro Glu He Val Ser 

85 90 95 

Asp Ala Asp Gly Gin Asn Gly Leu Leu Gly Phe Ala Phe His Pro Asp 

100 105 110 

Phe Lys His Asn Pro Tyr lie Tyr He Ser Gly Thr Phe Lys Asn Pro 

115 120 125 

Lys Ser Thr Asp Lys Glu Leu Pro- Asn Gin Thr He tie Arg Arg Tyr 

130 135 140 

Thr Tyr Asn Lys Thr Thr Asp Thr Phe Glu Lys Pro lie Asp Leu He 
145 150 155 160 

Ala Gly Leu Pro Ser Ser Lys Asp His Gin Ser Gly Arg Leu Val lie 

165 170 175 

Gty Pro Asp Gin Lys lie Tyr Tyr Thr lie Gly Asp Gin Gly Arg Asn 

180 185 190 

Gin Leu Ala Tyr Leu Phe Leu Pro Asn Gin Ala Gin His Thr' Pro Thr 

195 200 205 

Gin Gin Glu Leu Asn Ser Lys Asp Tyr His Thr Tyr Met Gly Lys Val 

210 215 220 

Leu Arg Leu Asn Leu Asp Gly Ser Val Pro Lys Asp Asn Pro Ser Phe 
225 230 235 240 

Asn Gly Val Val Ser His lie Tyr Thr Leu Gly His Arg Asn Pro Gin 

245 250 255 

Gly Leu Ala Phe Ala Pro Asn Gly Lys Leu Leu Gin Ser Glu Gin Gly 

260 265 270 

Pro Asn Ser Asp Asp Glu He Asn Leu Val Leu Lys Gly Gly Asn Tyr 

275 280 285 

Gly Trp Pro Asn Val Ala Gly Tyr Lys Asp Asp Ser Gly Tyr Ala Tyr 

290 295 300 

Ala Asn Tyr Ser Ala Ala Thr Asn Lys Ser Gin lie Lys Asp Leu Ala 
305 .310 315 320 

Gin Asn Gly lie Lys Val Ala Thr Gly Val Pro Val Thr Lys Glu Ser 

325 330 . 335 

Glu Trp Thr. Gly Lys Asn Phe Val Pro Pro Leu Lys Thr Leu Tyr Thr 
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(13) <&m¥l 1 -24 3 94 9 

23 24 
340 345 350 

Vat Gtn Asp Thr Tyr Asn Tyr Asn Asp Pro Thr Cys G I y Giu Met Ala 

355 360 365 

Tyr lie Cys Trp Pro Thr Val Ala Pro Ser Ser Ala Tyr Val Tyr Thr 

370 375 380 

Gly Gly Lys Lys Ala Me Pro Gly Trp Glu Asn Thr Leu Leu Val Pro 
385 390 395 400 

Ser Leu Lys Arg Gly Val Me Phe Arg lie Lys Leu Asp Pro Thr Tyr 

405 410 415 

Ser Thr Thr Leu Asp Asp Ala Me Pro Met Phe Lys Ser Asn Asn Arg 

420 425 430 

Tyr Arg Asp Val Me Afa Ser Pro Glu Gly Asn Thr Leu Tyr Val Leu 

435 440 445 

Thr Asp Thr Ala Gly Asn Val Gin Lys Asp Asp Gly Ser Val Thr His 

450 455 460 

Thr Leu Glu Asn Pro Gty Ser Leu Me Lys Phe Thr Tyr Asn Gly Lys 
465 470 475 ' 480 

[0 0 8 6] EM#* : 2 $2M 
ffi?iJtf>S£ : 1 4 4 3 : 7^ F/^^ - • ^/^Tirf^^^ (Ac in 

ffi^UoS : 20 etobacter calcoaceticus ) 

hsKns*- : mMWi ^:NCIB11517 
ffi&l<DWm : ADNA 

ATG AAT AAA CAT TTA TTA GCA AAA ATC ACT CTT TTA GGT GCT GCA CAA 48 

Met Asn Lys His Leu Leu Aia Lys Me Thr Leu Leu Gly Ala Ala Gin 

1 5 10 15 

CTA TTT ACG TTT CAT ACG GCA TTT GCA GAT ATA CCT CTG ACA CCT GCT 96 

Leu Phe Thr Phe His Thr Ala Phe Ala Asp Me Pro Leu Thr Pro Ala 

20 25 30 

CAG TTC GCA AAA GCG AAA ACA GAA AAT TTT GAT AAA AAA GTG ATT CTG 144 

Gin Phe Ala' Lys Ala Lys Thr Glu Asn Phe Asp Lys Lys Val Me Leu 

35 40 45 

TCC AAT TTA AAT AAA CCA CAT GCT TTG TTA TGG GGG CCA GAT AAT CAA 192 

Ser Asn Leu Asn Lys Pro His Ala Leu Leu Trp Gly Pro Asp Asn Gin 

50 55 60 

ATT TGG TTA ACC GAA CGT GCA ACT GGC AAA ATT TTA AGA GTA AAT CCT 240 

Me Trp Leu Thr Glu Arg Ala Thr Gly Lys Me Leu Arg Val Asn Pro 

65 70 75 80 

GTA TCT GGT AGC GCG AAA ACA GTA TTT CAG GTT CCT GAA ATT GTG AGT 288 

Val Ser Gly Ser Ala Lys Thr Val Phe Gin Val Pro Glu Me Val Ser 

85 90 95 

GAT GCT GAT GGG CAA AAT GGT TTG TTA GGT TTT GCT TTT CAT CCT GAC 336 

Asp Ala Asp Gty Gin Asn Gty Leu Leu Gly Phe Ala Phe His Pro Asp 

100 105 110 

TTT AAA CAT AAC CCT TAT ATC TAT ATT TCA GGC ACT TTT AAA AAT CCA 384 

Phe Lys His Asn Pro Tyr Me Tyr Me Ser Gly Thr Phe Lys Asn Pro 

115 120 125 

AAA TCT ACA GAT AAA GAG TTA CCT AAT CAG ACG ATT ATT CGT AGA TAT 432 

Lys Ser Thr Asp Lys Glu Leu Pro Asn Gin Thr He Me Arg Arg Tyr 

130 135 140 
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(14) 1 -2 4 3 9 4 9 

25 26 
ACC TAT AAT AAA ACT ACA GAT ACA TTT GAA AAG CGT ATT GAT TTG ATT 480 
Thr Tyr Asn Lys Thr Thr Asp Thr Phe Glu Lys Pro lie Asp Leu lie 
U5 1 50 1 55 160 

GCA GGT TTA CCG TCA TCA AAA GAT CAT CAG TCT GGT CGT CTC GTT ATT 52S 
Ala Gly Leu Pro Ser Ser Lys Asp His Gin Ser Gly Arg Leu Val lie 

165 170 175 

GGT CCA GAC CAA AAA ATC TAG TAT ACG ATT GGT GAC CAA GGT CGT AAT 576 
Gly Pro Asp Gin Lys lie Tyr Tyr Thr Me Gly Asp Gin Gly Arg Asn 

180 185 190 

CAG TTA GCT TAT CTG TTC TTA CCG AAT CAG GCA CAG CAT ACT CCG ACT 624 
Gin Leu Ala Tyr Leu Phe Leu Pro Asn Gin Ala Gin His Thr Pro Thr 

195 200 205 

CAG CAA GAG CTC AAT AGT AAA GAC TAC CAT ACA TAT ATG GGT AAA GTA 672 
Gin Gin Glu Leu Asn Ser Lys Asp Tyr His Thr Tyr Met Gly Lys Val 

210 215 220 

TTA CGC TTA AAT CTG GAC GGC AGT GTA CCT AAA GAC AAC CCA AGC TTT 720 
Leu Arg Leu Asn Leu Asp Gly Ser Val Pro Lys Asp Asn Pro Ser Phe 
225 230 235 240 

AAC GGC GTA GTG AGT CAT ATC TAC ACT TTA GGG CAG CGT AAT CCA CAA 768 
Asn Gly Val Val Ser His lie Tyr Thr Leu Gly His Arg Asn Pro Gin 

245 250 255 

GGT TTA GCA TTT GCC CCA AAT GGA AAG CTT TTA CAA TCT GAG CAA GGA 816 
Gly Leu Ala Phe Ala Pro Asn Gly Lys Leu Leu Gin Ser Glu Gin Gly 

260 265 270 

CCA AAT TCT GAT GAT GAA ATT -AAC CTT GTA TTA AAA GGT. GGT AAC TAT 864 , 
Pro Asn Ser Asp Asp Glu lie Asn Leu Val Leu Lys Gly Gly Asn Tyr 

275 280 285 

GGC TGG CCA AAT GTA GCT GGT TAT AAA GAT GAC AGT GGT TAT GCC TAT 912 
Gly Trp Pro Asn Val Ala Gly Tyr Lys Asp Asp Ser Gly Tyr Ala Tyr 

290 295 300 

GCA AAC TAT TCG GCA GCA ACC AAT AAA TCA CAA ATT AAA GAT TTA GCT 960 
Ala Asn Tyr Ser Ala Ala Thr Asn Lys Ser Gin lie Lys Asp Leu Ala 
305 310 315 320 

CAA AAC GGG ATA AAA GTA GCA ACA GGT GTT CCT GTG ACT AAA GAG TCT 1008 
Gin Asn Gly lie Lys Val Ala Thr Gly Val Pro Val Thr Lys Glu Ser 

325 330 335 

GAA TGG ACT GGT AAA AAC TTT GTG CCG CCT TTG AAA ACT TTA TAT ACG 1056 
Glu Trp Thr Gly Lys Asn Phe Val Pro Pro Leu Lys Thr Leu Tyr Thr 

340 345 350 

GTA CAA GAT ACC TAT AAC TAT AAT GAC CCT ACT TGT GGT GAG ATG GCA 1104 
Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro Thr Cys Gly Glu Met Ala 

355 360 365 

TAT ATT TGC TGG CCA ACG GTT GCA CCG TCA TCA GCA TAT GTA TAT ACG 1152 
Tyr lie Cys Trp Pro Thr Val Ala Pro Ser Ser Ala Tyr Val Tyr Thr 

370 375 380 

GGA GGC AAA AAA GCG ATT CCA GGG TGG GAA AAT ACA TTA TTG GTC CCA 1200 
Gly Gly Lys Lys Ala lie Pro Gly Trp Glu Asn Thr Leu Leu Val Pro 
385 390 395 400 

TCT TTA AAA CGT GGG GTG ATT TTC CGT ATT AAA TTG GAC CCG ACA TAT 1248 
Ser Leu Lys Arg Gly Val lie Phe Arg lie Lys Leu Asp Pro Thr Tyr 
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05) 

27 

AGC ACQ ACT 
Ser Thr Thr 

TAT CGT GAT 
Tyr Arg Asp 
435 

ACT GAT ACA 
Thr Asp Thr 
450 

ACT TTA GAG 
Thr Leu Glu 
465 
TAA 

[0 0 8 7] EJUS* : 3 
gajij£):g£ : 4 8 0 

hsKos?— : mm®: 
em<d«b : 



1-243949 

28 

415 

TTT AAA AGC AAT AAC CGT 1296 
Phe Lys Ser Asn Asn Arg 
430 

AAT ACC TTA TAT GTG CTG 1344 
Asn Thr Leu Tyr Val Leu 
445 

GAT GGT TCT GTC ACT CAT 1392 
Asp Gly Ser Val Thr His 
460 

TTT ACA TAT AAC GGT AAG 1440 
Phe Thr Tyr Asn Gly Lys 
475 480 

1443 

: 7^ h'<? 5— - s<$-?^~ (Acinetobacte 
r baumann i i ) 

: J CM 6 8 4 1 



405 410 

TTG GAT GAT GCT ATC CCA ATG 

Leu Asp Asp Ala lie Pro Met 

420 425 

GTC ATC GCT ACT CCA GAA GGT 

Val lie Ala Ser Pro Glu Gly 
440 

GCG GGG AAT GTA CAA AAA GAT 

Ala Gly Asn Val Gin Lys Asp 
455 

AAT CCC GGT TCT CTC ATT AAA 

• Asn Pro Gly Ser Leu Me Lys 
470 



Met Asn Lys His Leu Leu Ala Lys He Thr Leu Leu Gly Ala Ala Gin 

15 10 15 

Leu Phe Thr Phe His Thr Ala Phe Ala Asp lie Pro Leu Thr Pro Ala 

20 25 30 

Gin Phe. Ala Lys Ala Lys Thr Glu Asn Phe Asp Lys Lys Val lie Leu 

35 40 45 

Ser Asn Leu Asn Lys Pro His Ala Leu Leu Trp Gly Pro Asp Asn Gin 

50 55 60 

lie Trp Leu Thr Glu Arg Ala Thr Gly Lys Me Leu Arg Val Asn Pro 
65 70 75 80 

Val Ser Gly Ser Ala Lys Thr Val Phe Gin Val Pro Glu Me Val Ser 
85 90 95 . 

Asp Ala Asp Gly Gin Asn Gly Leu Leu Gly Phe Ala Phe His Pro Asp 

100 105 110 

Phe Lys His Asn Pro Tyr Me Tyr Me Ser Gly Thr Phe Lys Asn Pro 

115 120 125 

Lys Ser Thr Asp Lys Glu Leu Pro Asn Gin Thr Me lie Arg Arg Tyr 

130 135 140 

Thr Tyr Asn Lys Thr Thr Asp Thr Phe Glu Lys Pro lie Asp Leu Me 
145 150 155 160 

Ala Gly Leu Pro Ser Ser Lys Asp His Gin Ser Gly Arg Leu Val Me 

165 170 175 

Gly Pro Asp Gin Lys Me Tyr Tyr Thr Me Gly Asp Gin Gly Arg Asn 

180 185 190 

Gin Leu Ala Tyr Leu Phe Leu Ser Asn Gin Ala Gin His Thr Pro Thr 

195 200 205 

Gin Gin Glu Leu Asn Ser Lys Asp Tyr His Thr Tyr Met Gly Lys Val 

210 215 220 

Leu Arg Leu Asn Leu Asp Gly Ser Me Pro Lys Asp Asn Pro Ser Phe 
225 230 235 240 
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29 30 

Asn Gly Val Val Ser His Me Tyr Thr Leu Gly His Arg Asn Pro Gin 

245 250 255 

Gly Leu Ala Phe Ala Pro Asn Gly Lys Leu Leu Gin Ser Glu Gin Gly 

260 265 270 

Pro Asn Ser Asp Asp Glu lie Asn Leu Val Leu Lys Gly Gly Asn Tyr 

275 280 285 

Gly Trp Pro Asn Val Ala Gly Tyr Lys Asp Asp Ser Gly Tyr Ala Tyr 

290 295 300 

Ala Asn Tyr Ser Ala Ala Thr Asn Lys Ser Gin Me Lys Asp Leu Ala 
305 310 315 320 

Gin Asn Gly Me Lys Val Ala Thr Gly Val Pro Val Thr Lys Glu Ser 

325 330 335 

Glu Trp Thr Gly Lys Asn Phe Val Pro Pro Leu Lys Thr Leu Tyr Thr 

340 345 350 

Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro Thr Cys Gly Glu Met Ala 

355 360 365 

Tyr Me Cys Trp Pro Thr Val Ala Pro Ser Ser Ala Tyr Val Tyr Thr 

370 375 380 

Gly Gly Lys Lys Ala Me Pro Gly Trp Glu Asn Thr Leu Leu Val Pro 
385 390 395 400 

Ser Leu Lys Arg Gly Val Me Phe Arg Me Lys Leu Asp Pro Thr Tyr 

405 410 415 

Ser Thr Thr Leu Asp Asp Ala Me Pro Met Phe Lys Ser Asn Asn Arg 

420 425 430 

Tyr Arg Asp Val Me Ala Ser Pro Glu Gly Asn Thr Leu Tyr Val Leu 

435 440 445 

Thr Asp Thr Ala Gly Asn Val Gin Lys Asp Asp Gly Ser Val Thr His 

450 455 460 

Thr Leu Glu Asn Pro Gly Ser Leu lie Lys Phe Thr Tyr Asn Gly Lys 
465 470 475 480 

[0 0 8 8] BB?fJ#-^ : 4 jgi® 
SS^iJoS^ : 1 4 4 3 QeM& : hs<# $ — • (Ac inetobacte 

m^\(Om : ffik r baumannli ) 

h#n^— :jff«tfc «c*: JCM6 84 1 

EM 

ATG AAT AAA CAT TTA TTA GCA AAA ATC ACT CTT TTA GGT GCT GCA CAA 48 

Met Asn Lys His Leu Leu Ala Lys Me Thr Leu Leu Gly Ala Ala Gin 

15 10 15 

CTA TTT ACG TTT CAT ACG GCA TTT GCA GAT ATA CCT CTG ACA CCT GCT 96 

Leu Phe Thr Phe His Thr Ala Phe Ala Asp Me Pro Leu Thr Pro Ala 

20 25 30 

CAG TTC GCA AAA GCG AAA ACA GAA AAT TTT GAT AAA AAA GTG ATT CTG 144 

Gin Phe Ala Lys Ala Lys Thr Glu Asn Phe Asp Lys Lys Val Me Leu 

35 40 45 

TCC AAT TTA AAT AAA CCA CAT GCT TTG TTA TGG GGG CCA GAT AAT CAA 192 

Ser Asn Leu Asn Lys Pro His Ala Leu Leu Trp Gly Pro Asp Asn Gin 

50 55 60 

ATT TGG TTA ACC GAA CGT GCA ACT GGC AAA ATT TTA AGA GTA AAT CCT 240 

tie Trp Leu Thr Glu Arg Ala Thr Gly Lys lie Leu Arg Val Asn Pro 
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(1?) 



31 

65 

GTA TCT GGT 
Val Ser Gly 

GAT GCT GAT 
Asp Ala Asp 

TTT AAA CAT 
Phe Lys His. 
115 

AAA TCT ACA 
Lys Ser Thr 

130 
ACC TAT AAT 
Thr Tyr Asn 
145 

GCA GGT TTA 
Ala Gly Leu 

GGT CCA GAC 
Gly Pro Asp 

CAG TTA GCT 
Gin Leu Ala 
195 

CAG CAA GAG 
Gin Gin Glu 

210 
TTA CGC TTA 
Leu Arg Leu 
225 

AAC GGC GTA 
Asn Gly Val 

GGT TTA GCA 
Gly Leu Ata 

CCA AAT TCT 
Pro Asn Ser 
275 

GGC TGG CCA 
Gly Trp Pro 

290 
GCA AAC TAT 
Ala Asn Tyr 
305 

CAA AAC GGG 
Gin Asn Gly 

GAA TGG ACT 



AGC GCG 
Ser Ala 
85 

GGG CAA 
Gly Gin 
100 

AAC CCT 
Asn Pro 

GAT AAA 
Asp Lys 

AAA ACT 
Lys Thr 

CCG TCA 

Pro Ser 
165 

CAA AAA 

Gtn Lys 
180 

TAT CTA 

Tyr Leu 

CTC AAT 
Leu Asn 

AAT CTG 
Asn Leu 

GTG AGT 
Val Ser 
245 
TTT GCC 
Phe Ala 
260 

GAT GAT 
Asp Asp 

AAT GTA 
Asn Val 

TCG GCA 
Ser Ala 



ATA AAA 
lie Lys 
325 
GGT AAA 



70 

AAA ACA GTA 
Lys Thr Val 

AAt GGT TTG 
Asn Gly Leu 

TAT ATC TAT 
Tyr lie Tyr 
120 

GAG TTA CCT 
Glu Leu Pro 
135 

ACA GAT ACA 
Thr Asp Thr 
150 

TCA AAA GAT 
Ser Lys Asp 

ATC .TAC TAT 
lie Tyr Tyr 

TTC TTA TCG 
Phe Leu Ser 
200 

AGT AAA GAC 
Ser Lys Asp 
215 

GAC GGC AGT 
Asp Gly Ser 
230 

CAT ATC TAC 
His lie Tyr 

CCA AAT GGA 
Pro Asn Gly 

GAA ATT AAC 
Glu lie Asn 
280 

GCT GGT TAT 
Ala Gly Tyr 
295 

GCA ACC AAT 
Ala Thr Asn 
310 

GTA GCA ACA 
Val Ala Thr 



75 



TTT CAG GTT CCT 
Phe Gin Val Pro 
90 

TTA GGT TTT GCT 
Leu Gly Phe Ala 
105 

ATT TCA GGC ACT 
lie Ser Gly Thr 



AAT CAG 
Asn Gin 

TTT GAA 
Phe Glu 

CAT CAG 
His Gin 
170 
ACG ATT 
Thr lie 
185 

AAT CAG 
Asn Gin 

TAC CAT 
Tyr His 

ATA CCT 
lie Pro 

ACT TTA 
Thr Leu 
250 
AAG CTT 
Lys Leu 
265 

CTT GTA 
Leu Val 

AAA GAT 
Lys Asp 

AAA TCA 
Lys Ser 



GGT GTT 
Gly Val 
330 

AAC TTT GTG CCA CCT 



ACA ATT 
Thr Me 
140 
AAG CCT 
Lys Pro 
155 

TCT GGT 
Ser Gly 

GGT GAC 
Gly Asp 

GCA CAG 
Ala Gin 

ACA TAT 
Thr Tyr 
220 
AAA GAC 
Lys Asp 
235 

GGG CAC 
Gly His 

TTA CAA 
Leu Gin 

TTA AAA 
Leu Lys 

GAC AGT 
Asp Ser 
300 
CAA ATT 
Gin lie 
315 

CCT GTG 
Pro Val 



32 
80 

GAA ATT GTG AGT 
Glu I le Val Ser 
95 

TTT CAT CCT GAC 
Phe His Pro Asp 
110 

TTT AAA AAT CCA 
Phe Lys Asn Pro 
125 

ATT CGT AGA TAT 
Me Arg Arg Tyr 



i¥l 1-243949 



288 



ATT GAT 
lie Asp 

CGT CTC 
Arg Leu 

CAA GGT 
Gin Gly 
190 
CAT ACT 
His Thr 
205 

ATG GGT 
Met Gly 

AAC CCA 
Asn Pro 

CGT AAT 
Arg Asn 

TCT GAG 
Ser Glu 
270 
GGT GGT 
Gly Gly 
285 

GGT TAT 
Gly Tyr 



TTG ATT 
Leu Me 
160 
GTT ATT 
Val Me 
175 

CGT AAT 
Arg Asn 

CCG ACT 
Pro Thr 

AAA GTA 
Lys Val 



336 



384 



432 



480 



528 



576 



624 



672 



AGC TTT 720 
Ser Phe 
240 

CCA CAA 768 
Pro Gin 
255 

CAA GGG 816 
Gin Gly 

AAC TAT 864 
Asn Tyr 

GCC TAT 912 
Ala Tyr 



AAA GAT TTA GCT 960 
Lys Asp Leu Ala 
320 

ACT AAA GAG TCT 1008 
Thr Lys Glu Ser 
335 

TTG AAA ACT TTA TAT ACG 1056 
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(18) Wll^l 1-24 394 9 

34 

33 

Glu Trp Thr Gly Lys Asn Phe Val Pro Pro Leu Lys Thr Leu Tyr Thr 

340 345 350 

GTA CAA GAT ACC TAT AAC TAT AAT GAC CCT ACT TGT GGT GAG ATG GCA 1104 
Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro Thr Cys Gly Glu Met Ala 

355 360 365 

TAT ATT TGC TGG CCA ACQ GTT GCA CCG TCA TCG GCA TAT GTA TAT ACG 1152. 
Tyr lie Cys Trp Pro Thr Val Ala Pro Ser Ser Ala Tyr Val Tyr Thr 

370 375 380 

GGA GGC AAA AAA GCG ATT CCA GGG TGG GAA AAT ACA TTA TTG GTC CCA 1200 
Gly Gly Lys Lys Ala lie Pro Gly Trp Glu Asn Thr Leu Leu Val Pro 
385 390 395 400 

TCT TTA AAA CGT GGG GTG ATT TTC CGT ATT AAA TTG GAC CCG ACA TAT 1248 
Ser Leu Lys Are Gly Val lie Phe Arg He Lys Leu Asp Pro Thr Tyr 

405 410 415 

AGC ACG ACT TTG GAT GAT GCT ATC CCA ATG TTT AAA AGC AAT AAC CGT 1296 
Ser Thr Thr Leu Asp Asp Ala lie Pro Met Phe Lys Ser Asn Asn Are 

420 425 430 

TAT CGT GAT GTC ATC GCT AGT CCA GAA GGT AAT ACC TTA TAT GTG CTG 1344 
Tyr Are Asp Val lie Ala Ser Pro Glu Gly Asn Thr Leu Tyr Val Leu 

435 440 445 

ACT GAT ACA GCG GGA AAT GTA CAA AAA GAT GAT GGT TCA GTC ACT CAT 1392 
Thr Asp Thr Ala Gly Asn Val Gin Lys Asp Asp Gly Ser Val Thr His 

450 455 460 

ACT TTA GAG AAT CCC GGT TCT CTC ATT AAA TTT ACA TAT AAC GGT AAG 1440 
Thr Leu Glu Asn Pro Gly Ser Leu lie Lys Phe Thr Tyr Asn Gly Lys 
465 - 470 475 480 

1443 

TAA 
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